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PRGHOV 7LUROH6DQWRVDQG:RRGIRUGEXEEOHV FDQ DSSHDU LQPDUNHWVZLWKVRPH
SDUWLFXODUFKDUDFWHULVWLFVWKDWFDQEHDOVRDWWULEXWHGWRUHDOHVWDWHPDUNHWVVXFKDVZKHQVRPH
SDUWLFXODU WUDGHUVEHKDYHP\RSLFDOO\ 7LUROH  LQ LQILQLWHKRUL]RQJURZLQJHFRQRPLHV
ZLWKUDWLRQDOWUDGHUV7LUROH:HLOZKHQWKHUHDUHLUUDWLRQDOWUDGHUV'H/RQJHW
DOLQHFRQRPLHVZKHUHUDWLRQDOWUDGHUVKDYHGLIIHUHQWLDOEHOLHIVDQGZKHQDUELWUDJHXUV

























SHULRGLFDOO\ UDWLRQDO EXEEOHV LQ WKH SRVW PDUNHW (YHQ LQ UHDO HVWDWH LQYHVWPHQW WUXVWV
5(,76WKDWEHKDYHPRUHOLNHDQHTXLW\DVVHWFODVVWKHUHZDVHYLGHQFHRIVSHFXODWLYHEXEEOHV
%URRNV HW DO  3D\QH DQG :DWHUV  DQG  DQG -LUDVDNXOGHFK HW DO  ,W LV
WKHUHIRUHKLJKO\GHVLUDEOHWRKDYHDPHFKDQLVPIRUVLJQDOOLQJWKHHPHUJHQFHRIDEXEEOHLQWKH
PRVWYDOXDEOHDVVHWFODVVRIDOOUHDOHVWDWH
















,Q RUGHU WR GHWHUPLQH ZKHWKHU WKH REVHUYHG GHYLDWLRQV RI WKH DFWXDO SULFHV IURP WKHLU
IXQGDPHQWDOYDOXHVDUHGXHWRWKHSUHVHQFHRIVSHFXODWLYHEXEEOHVZHXVHWZRFRPSOHPHQWDU\
PHWKRGRORJLHV ERWK WDNLQJ LQWR DFFRXQW WKH LQIRUPDWLRQ FRQWDLQHG LQ WKH QRQIXQGDPHQWDO
FRPSRQHQW RI WKH DVVHW SULFH 7R YHULI\ ZKHWKHU WKH GHYLDWLRQ RI WKH DVVHW SULFH IURP WKH
IXQGDPHQWDO YDOXH LV GXH WR WKH SUHVHQFH RI VSHFXODWLYH EXEEOHV ZH HPSOR\ WKH ULJKWVLGH
DXJPHQWHG 'LFNH\)XOOHU WHVW IRU H[SORVLYH EHKDYLRXU GHYHORSHG E\ 3KLOOLSV HW DO  DQG
3KLOOLSVHWDODQGWKH9DQ1RUGHQDQG6FKDOOHUWZRVWDWHUHJLPHVZLWFKLQJ
PRGHO7KHILUVWPHWKRGRORJ\FDQDOVREHXVHGWRGDWHVWDPSWKHSHULRGVRIH[SORVLYHQHVVLQWKH






































7KHEHQFKPDUNPRGHOLQRXUVWXG\LVWKHFODVVLFQRUPDOOLQHDUUHJUHVVLRQPRGHOܡ ൌ ܆઺ ൅ ૓ǡ
ZKHUH܆ ൌ ܠଵǡ ǥ ǡ ܠ௣LVWKHܶ ൈ ݌PDWUL[RISUHGLFWRUV઺ ൌ ൫ߚଵǡ ǥ ǡ ߚ௣൯ԢLVWKHFRHIILFLHQWYHFWRU
DQG ૓ ?ܰሺ૙ǡ ߪଶ۷௡ሻ LV WKH HUURU YHFWRU 7KH RUGLQDU\ OHDVW VTXDUHV 2/6 HVWLPDWRU ઺෡ை௅ௌ ൌሺ܆Ԣ܆ሻିଵ܆ԢܡW\SLFDOO\KDVSRRUSUHGLFWLYHDFFXUDF\ZLWKORZELDVDQGKLJKYDULDQFH
5LGJHUHJUHVVLRQLVDUHJUHVVLRQPHWKRGHVWLPDWLQJWKHFRHIILFLHQWVVXEMHFWWRWKH݈ଶSHQDOW\઺ ሾԡܡ െ ܆઺ԡଶ ൅ ߣԡ઺ԡଶሿ ሺ ?ሻ
ZKHUHߣ ൒  ?LVDSDUDPHWHUIRUWKHDPRXQWRIVKULQNDJH7KHVHFRQGWHUPRIWKHHTXDWLRQLVFDOOHG
WKHVKULQNDJHSHQDOW\DQGLQWKHFDVHRIWKHULGJHUHJUHVVLRQLWLVEDVHGRQ݈ଶUHJXODUL]DWLRQZKHUHߣԡ઺ԡଶ ൌ ߣ  ? ߚ௝ଶ௣௝ୀଵ DQGLVVPDOOZKHQߚଵǡ ǥ ǡ ߚ௣DUHFORVHWR]HURDQGKDVWKHHIIHFWRIVKULQNLQJ
WKH FRHIILFLHQW HVWLPDWHV WRZDUGV ]HUR :KHQ ߣ ൌ  ? WKH SHQDOW\ WHUP KDV QR HIIHFW DQG ULGJH
UHJUHVVLRQZLOOSURGXFH VLPLODUHVWLPDWHV WR2/6+RZHYHU DVߣ ՜  ?  WKH LPSDFWRI WKH ULGJH
SHQDOW\JURZVDQGWKHFRHIILFLHQWHVWLPDWHVZLOODSSURDFK]HUR
7KH OHDVWDEVROXWHVKULQNDJHDQGVHOHFWLRQRSHUDWRU ODVVRKDVDSHQDOW\ WHUPEDVHGRQ WKH݈ଵ
QRUPFDSDEOHWR\LHOGVSDUVHPRGHOV7KHODVVRFRHIILFLHQWHVWLPDWHVDUHREWDLQHGE\VROYLQJ઺ ሾԡܡ െ ܆઺ԡଶ ൅ ߣԡ઺ԡଵሿሺ ?ሻ
ZKHUH ߣ ൒  ? LV WKH ODVVR WXQLQJ SDUDPHWHU 7KH UHJUHVVLRQ SHQDOW\ IRU WKH ODVVR LV ߣԡ઺ԡଵ ൌߣ  ? หߚ௝ห௣௝ୀଵ 7KHGLIIHUHQFHEHWZHHQWKLVDQGULGJHUHJUHVVLRQLVWKDWWKHODVVRPHWKRGLPSRVHVD









DUHHVWLPDWHGE\PLQLPL]LQJ ઺ ൣԡܡ െ ܆઺ԡଶ ൅ ߣԡ઺ԡఊఊ൧ሺ ?ሻ
VXEMHFWWRWKHFRQVWUDLQWߣ ൒  ?DQGߛ ൐  ?DUHWKHWZRWXQLQJSDUDPHWHUV7KHSHQDOW\WHUPLQWKH
FDVHRIEULGJHUHJUHVVLRQLVߣԡ઺ԡఊఊ ൌ ߣ  ? หߚ௝หఊ௣௝ୀଵ DQGLWLVDJHQHUDOL]DWLRQRIWKHODVVRߛ ൌ  ?
DQGULGJHUHJUHVVLRQߛ ൌ  ?7KHEULGJHUHJUHVVLRQ ? ൏ ߛ ൏  ?SHUIRUPVVKULQNDJHE\NHHSLQJ
DOOSUHGLFWRUVVLPLODUO\WRULGJHUHJUHVVLRQ
)LQDOO\ WKHHODVWLFQHW(1PHWKRGFRPELQHVERWK݈ଵDQG ݈ଶ WHUPV LQ WKHSHQDOW\ WKXV
VLPXOWDQHRXVO\SHUIRUPLQJFRQWLQXRXVVKULQNDJHDQGDXWRPDWLFYDULDEOHVHOHFWLRQEXWLWFDQDOVR
VHOHFWJURXSVRIFRUUHODWHGYDULDEOHV7KHHODVWLFQHWFRHIILFLHQWVDUHHVWLPDWHGE\PLQLPL]LQJWKH
IROORZLQJSHQDOL]HGUHVLGXDOVXPRIVTXDUHVIXQFWLRQ઺ ൣԡܡ െ ܆઺ԡଶ ൅ ߣ൫ሺ ? െ ߙሻԡ઺ԡଵ ൅ ߙԡ઺ԡଶ൯൧ሺ ?ሻ
ZKHUHߣLVWKHWXQLQJSDUDPHWHUԡ઺ԡଵ ൌ  ? หߚ௝ห௣௝ୀଵ DQGԡ઺ԡଶ ൌ  ? ߚ௝ଶ௣௝ୀଵ 7KHWHUPሺ ? െ ߙሻԡ઺ԡଵ ൅ߙԡ઺ԡଶ ZLWK ߙ א ሾ ?ǡ ?ሿ LV FDOOHG WKH HODVWLF QHW SHQDOW\ ZKLFK LV D FRPELQDWLRQ RI WKH ULGJH



















ܤ௧ାଵȁܵ ൌ ൬ ? ൅ ܴݍ ൰ ܤ௧ ൅ ݑ௧ାଵǡ ݓ݅ݐ݄݌ݎ݋ܾܾ݈ܽ݅݅ݐݕݍ
DQGሺ ?ሻܤ௧ାଵȁܥ ൌ ݑ௧ାଵǡ ݓ݅ݐ݄݌ݎ݋ܾܾ݈ܽ݅݅ݐݕ ? െ ݍ
$UDWLRQDOEXEEOHWKDWKDVWKHDERYHIRUPREH\VWKHUHVWULFWLRQܤ௧ ൌ ܧ௧ ቂ஻೟శభଵାோቃDVORQJDV
WKHVKRFNݑ௧ାଵVDWLVILHVܧሺݑ௧ାଵሻ ൌ  ?7KHQ
ܧ௧ሺܤ௧ାଵȁܵሻ ൌ ሺ ? ൅ ሻܴݍ ܤ௧ǡ ݓ݅ݐ݄݌ݎ݋ܾܾ݈ܽ݅݅ݐݕݍ
DQGሺ ?ሻܧ௧ሺܤ௧ାଵȁܥሻ ൌ  ?ǡ ݓ݅ݐ݄݌ݎ݋ܾܾ݈ܽ݅݅ݐݕ ? െ ݍ
ZKHUH6LQGLFDWHVWKHVWDWHWKDWWKHEXEEOHVXUYLYHVDQG&WKHVWDWHWKDWLWFROODSVHV,IWKHEXEEOH













WKHEXEEOH FRQGLWLRQDO WR WKHFROODSVLQJVWDWH WREHQRQ]HUR9DQ1RUGHQDQG6FKDOOHU 
GHILQHGWKHH[SHFWHGVL]HRIDEXEEOHLQVWDWH&DVݑ௧ ௧ܲDQGDVVXPHGWKDWLWGHSHQGVRQWKH
UHODWLYHVL]HRIWKHEXEEOHLQDSUHYLRXVSHULRGܧ௧ሺܤ௧ାଵȁܥሻ ൌ ݑሺܾ௧ሻ ௧ܲሺ ?ሻ
ZKHUHݑሺǤ ሻLVDFRQWLQXRXVDQGGLIIHUHQWLDEOHIXQFWLRQVXFKWKDWݑሺ ?ሻ ൌ  ?DQG ? ൑ௗ௨ሺ௕೟ሻௗ௕೟ ൑  ?Ǥ7KH
FRQGLWLRQHQVXUHVWKDWDFROODSVLQJEXEEOHLVVPDOOHUWKDQWKHEXEEOHLQWKHSUHYLRXVSHULRG
7KHWZRJHQHUDOL]DWLRQVPDGHE\YDQ1RUGHQDQG6FKDOOHUOHDGWRWKHIROORZLQJPRGLILHG
EXEEOHPRGHOLVREWDLQHGܧ௧ሺܤ௧ାଵȁܵሻ ൌ ሺ ? ൅ ሻܴݍሺܾ௧ሻ ܤ௧ െ  ? െ ݍሺܾ௧ሻݍሺܾ௧ሻ ݑሺܾ௧ሻ ௧ܲǡ ݓ݅ݐ݄݌ݎ݋ܾܾ݈ܽ݅݅ݐݕݍሺܾ௧ሻ
DQGሺ ?ሻܧ௧ሺܤ௧ାଵȁܥሻ ൌ ݑሺܾ௧ሻ ௧ܲǡ ݓ݅ݐ݄݌ݎ݋ܾܾ݈ܽ݅݅ݐݕ ? െ ݍሺ ௧ܾሻ
7KHH[SHFWHGJURVVUHWXUQVܴכIRUHDFKUHJLPHDUH






7KXV WKHUHWXUQVLQWLPHݐ ൅  ?GHSHQGRQWKHUHJLPHRI WKHSUHYLRXVSHULRGݐ7RHVWLPDWHWKH
PRGHOWKHILUVWRUGHU7D\ORUVHULHVDSSUR[LPDWLRQVRIܧ௧ሺܴ௧ାଵכ ȁܵሻDQGܧ௧ሺܴ௧ାଵכ ȁܥሻZLWKUHVSHFWWRܾ௧DURXQGVRPHDUELWUDU\YDOXHܾ଴DUHWDNHQJLYLQJWKHOLQHDUUHJLPHVZLWFKLQJPRGHOܧ௧ሺܴ௧ାଵכ ȁܵሻ ൌ ߚௌ଴ ൅ ߚௌଵܾ௧ܧ௧ሺܴ௧ାଵכ ȁܥሻ ൌ ߚ஼଴ ൅ ߚ஼ଵܾ௧ሺ ? ?ሻ
ZKHUH
ߚௌଵ ൌ ቀെ ଵ௤ሺ௕బሻమ ௗ௤ሺ௕బሻௗ௕೟ ሾሺ ? ൅ ሻܴܾ଴ െ ݑሺܾ଴ሻሿ ൅ ଵି௤ሺ௕బሻ௤ሺ௕బሻ ቂ ? ൅ ܴ െௗ௨ሺ௕బሻௗ௕೟ ቃቁDQG
ߚ஼ଵ ൌ ൭݀ݑሺܾ଴ሻܾ݀௧ െ ሺ ? ൅ ሻܴ൱Ǥሺ ? ?ሻ
7KHUHJLPHVZLWFKLQJPRGHOFDQEHUHZULWWHQDVܴௌǡ௧ାଵכ ൌ ߚௌ଴ ൅ ߚௌଵܾ௧ ൅ ߝௌǡ௧ାଵǡ ߝௌǡ௧ାଵ ?ܰሺ ?ǡ ߪௌଶሻܴ஼ǡ௧ାଵכ ൌ ߚ஼଴ ൅ ߚ஼ଵܾ௧ ൅ ߝ஼ǡ௧ାଵǡ ߝ஼ǡ௧ାଵ ?ܰሺ ?ǡ ߪ஼ଶሻሺ ? ?ሻ
ZKHUHߪௌߪ஼DUHWKHVWDQGDUGGHYLDWLRQVRIWKHHUURUWHUPVRIߝௌǡ௧ାଵDQGߝ஼ǡ௧ାଵUHVSHFWLYHO\7KH
SDUDPHWHUV ߚௌ଴ DQG ߚ஼଴ UHSUHVHQW WKH PHDQ UHWXUQV IRU WKH VXUYLYLQJ DQG WKH FROODSVLQJ VWDWH
UHVSHFWLYHO\DQGWKHFRHIILFLHQWVߚௌଵDQGߚ஼ଵVKRZKRZFKDQJHVLQWKHUHODWLYHVL]HRIWKHEXEEOH
DIIHFWWKHUHWXUQVLQHDFKVWDWH






HPSOR\ ܾ௧ZKLOH6FKDOOHUDQGYDQ1RUGHQ XVH ܾ௧ଶ7KHPRGHOFRQVLGHUV WKH UHVWULFWLRQߚ௤ଵ ൏  ?VLQFHDVWKHGHYLDWLRQIURPWKHIXQGDPHQWDOVJURZVVRGRHVWKHSUREDELOLW\RIFROODSVH





 ? ݈݊ ቂݍሺܾ௧ሻ߮ ቀோೄǡ೟శభכ ିఉೄబାఉೄభ௕೟ఙೄ ቁ ߪௌି ଵ ൅ ൫ ? െ ݍሺܾ௧ሻ൯߮ ቀோ಴ǡ೟శభכ ିఉ಴బାఉ಴భ௕೟ఙ಴ ቁ ߪ஼ି ଵቃ௧்ୀଵ   ሺ ? ?ሻ
ZKHUH߮LVWKHVWDQGDUGQRUPDOSUREDELOLW\GHQVLW\IXQFWLRQDQGWKHSDUDPHWHUVWREHHVWLPDWHGDUHߚௌ଴ǡ ߚௌଵǡ ߚ஼଴ǡ ߚ஼ଵǡ ߚ௤଴ǡ ߚ௤ଵǡ ߪௌDQGߪ஼7KHSUREDELOLW\RIEHLQJLQUHJLPH݅ ൌ ܵǡ ܥLQSHULRGݐ ൅  ?
GHSHQGVRQWKHUHODWLYHVL]HRIWKHEXEEOHܾ ௧DQGLVJLYHQE\WKHIRUPXODߔ ቀ݈ሺ݅ሻ൫ߚ௤଴ ൅ ߚ௤ଵȁܾ௧ȁ൯ቁ




FRPPHUFLDO UHVLGHQWLDO DQG HTXLW\ UHDO HVWDWH VHFWRUV WKH LQGLFHV IRU WKH 8QLWHG 6WDWHV DUH
1&5(,)6	3&DVH6KLOOHUDQG86)76((35$1$5(,7ZKLOH IRU WKH8QLWHG.LQJGRP WKH
LQGLFHV LQ WKLV VWXG\ DUH ,3' 8. $OO 3URSHUW\ 8. +RXVH 3ULFH ,QGH[ DQG 8. )76(
(35$1$5(,7
$OO UHDO HVWDWH LQGLFHV SULFH OHYHOV DUH UHWULHYHG IURP %ORRPEHUJ )RU WKH 86 GDWD RQ








WUDQVDFWLRQVEDVHG )76( (35$1$5(,7 LQGLFHV IRU WKH 86 DQG WKH 8. DUH DYDLODEOH IRU WKH
SHULRGIURP'HFHPEHUWR'HFHPEHUZLWKDWRWDOQXPEHURIPRQWKO\REVHUYDWLRQV
IRUHDFK LQGH[)LQDOO\ IRU WKH UHVLGHQWLDO UHDO HVWDWHPDUNHWPRQWKO\GDWD LV DYDLODEOHRQ WKH
6	3&DVH6KLOOHUKRPHSULFHLQGH[IRUWKH86IURP-DQXDU\WR'HFHPEHUDQGRQWKH
8. +RXVH 3ULFH ,QGH[ IURP -DQXDU\  WR 'HFHPEHU  WRWDOOLQJ  DQG  PRQWKO\





:HDUHJXLGHGE\ WKHH[WDQW OLWHUDWXUH LQVHOHFWLQJ WKHHFRQRPLFYDULDEOHVHPSOR\HG WR
FRQVWUXFWWKHIXQGDPHQWDOYDOXHPRGHOVIRUWKHUHDOHVWDWHLQGLFHV*K\VHOVHWDOSURYLGH































'XH WR WKH ODUJH QXPEHU RI SUHGLFWRUV ZH HPSOR\ VHYHUDO VKULQNDJH PRGHO VHOHFWLRQ
SURFHGXUHV DORQJZLWK WKH2/6 WR FUHDWH DOWHUQDWLYHPHDVXUHV IRU WKH IXQGDPHQWDO DQGEXEEOH
FRPSRQHQW 7KH 6$') DQG *6$') WHVWV DUH DSSOLHG WR WKH QRQIXQGDPHQWDO FRPSRQHQW
)XUWKHUPRUH LQRUGHU WRHVWLPDWHWKHUHJLPHVZLWFKLQJPRGHO WKHUHODWLYHVL]HRI WKHEXEEOHLV
UHTXLUHGZKLFKLVFRQVWUXFWHGXVLQJWKHDFWXDOSULFHDQGIXQGDPHQWDOSULFH6SHFLILFDOO\WRH[WUDFW




UHWXUQVRQ WKHVWDWLRQDU\SUHGLFWRUVDW WLPHݐDQG݌଴ LV WKHDFWXDOSULFHRI WKH LQGH[DWݐ ൌ  ?
6XEVHTXHQWO\WKHUHODWLYHVL]HRIWKHEXEEOHLVFRPSXWHGXVLQJWKHIROORZLQJIRUPXOD








RI XQGHU RU RYHUYDOXDWLRQ LV GHSLFWHG 7KHUH KDYH EHHQ SHULRGV RI RYHUYDOXDWLRQ DQG
XQGHUYDOXDWLRQ LQ DOO VL[ PDUNHWV DFURVV RXU VDPSOH 7KRVH SHULRGV RI RYHUYDOXDWLRQ DQG
XQGHUYDOXDWLRQFRXOGEHDVVRFLDWHGZLWKPDUNHWVHQWLPHQWRILOOXVLRQDQGGLVLOOXVLRQUHVSHFWLYHO\






 ? ?7KHSUHGLFWRUV DUH WKH HFRQRPLFYDULDEOHV OLVWHG LQ7DEOH7KH2/6 VWHSZLVH UHJUHVVLRQ ULGJH
UHJUHVVLRQ WKHODVVREULGJHUHJUHVVLRQDQG WKHHODVWLFQHWZHUHDSSOLHGDQG WKHWXQLQJSDUDPHWHUVZHUH








ORQJ XQGHUYDOXDWLRQ SHULRG EHWZHHQ  DQG  IROORZHG E\ DQ HFRQRPLFDOO\ VLJQLILFDQW
RYHUYDOXDWLRQSHULRGHQGLQJLQDQGIROORZHGE\XQGHUYDOXDWLRQWKDWSHDNHGLQ













GLUHFW OLQNEHWZHHQ/RQGRQKRXVHSULFHV DQG1HZ<RUNKRXVHVSULFHVDQGDOVRVXJJHVWHG WKDW
HFRQRPLFVKRFNVWRWKHPHWURSROLVSULFHVSURSDJDWHGFRQWHPSRUDQHRXVO\DQGVSDWLDOO\WRRWKHU





WKH QRQIXQGDPHQWDO FRPSRQHQWV GHULYHG IURP WKH DOWHUQDWLYH SURSRVHG PRGHOV GHVFULEHG LQ
 ?

6HFWLRQ)ROORZLQJWKHUXOHVXJJHVWHGE\36<WKHPLQLPXPZLQGRZVL]HLVVHWWR ?Ǥ ? ? ൅ ?Ǥ ?Ȁ ?ܶ  RI WKH WRWDO VDPSOH VL]H IRUHDFK LQGH[7KH ILQLWH VDPSOH FULWLFDO YDOXH VHTXHQFHV DUH
REWDLQHG E\ 0RQWH &DUOR VLPXODWLRQ ZLWK  UHSOLFDWLRQV ZKLOH WKH $') ODJ LV FKRVHQ WR
PLQLPL]HWKH6FKZDU],QIRUPDWLRQ&ULWHULRQ
>,QVHUW7DEOH+HUH@





























WKH FRPPHUFLDO HTXLW\ DQG UHVLGHQWLDO UHDO HVWDWHPDUNHWV UHVSHFWLYHO\ 7KH UHJLPH VZLWFKLQJ
PRGHOZHDSSO\KDVWZRUHJLPHV,QWKHILUVWUHJLPHWKHEXEEOHVXUYLYHVDQGFRQWLQXHVWRJURZ




















ERWK 2/6 DQG VWHSZLVH SRLQW WR QRQVWDWLVWLFDOO\ VLJQLILFDQW FRHIILFLHQWV ZKLOH IRU WKH 8.
UHVLGHQWLDOLQGH[DOOPRGHOVDJUHH


















PRGHOV2XU UHVXOWVEDVHGRQ WKHDYHUDJHEXEEOHVSHFLILFDWLRQ LQGLFDWH WKDW WKHY16PRGHO LV











































XVHG DV DQ LQSXW LQ WKH PRGHO DUH DOVR FRQVWUXFWHG UHFXUVLYHO\ IURP WKH HVWLPDWHV RI DOO WKH
IXQGDPHQWDOPRGHOVDWHDFKLWHUDWLRQ
7KHIRUHFDVWLQJSHUIRUPDQFHRIWKHYDQ1RUGHQ6FKDOOHUPRGHODQGWKHDOWHUQDWLYHQHVWHG
UHJLPH VZLWFKLQJ VSHFLILFDWLRQV DUH HYDOXDWHG XVLQJ WKH PHDQ VTXDUH IRUHFDVW HUURU 06)(
FULWHULRQZKLFKLVJLYHQE\
ܯܵܨܧ௜ ൌ ଵொ  ? ൫ݎ௉ା௧ െ ݎƸ௜ǡ௉ା௧൯ଶொ௧ୀଵ    
ZKHUHݎƸ௜ǡ௉ା௧GHQRWHVWKHIRUHFDVWIURPPRGHO݅,QRUGHUWRHYDOXDWHWKHIRUHFDVWLQJDFFXUDF\RIWKH
UHJLPHVZLWFKLQJPRGHOVZHFRPSDUHWKHPZLWKWKHKLVWRULFDODYHUDJHEHQFKPDUNPRGHOUDQGRP
ZDONZLWKGULIW:HFRPSXWH WKH06)(UDWLRVRI WKH UHJLPHVZLWFKLQJPRGHOV UHODWLYH WR WKH
EHQFKPDUN DQG DOWHUQDWLYH QHVWHG UHJLPH VSHFLILFDWLRQV $ UDWLR EHORZ XQLW\ LPSOLHV WKDW WKH
UHJLPHVZLWFKLQJPRGHOIRUHFDVWLVPRUHDFFXUDWHWKDQWKHEHQFKPDUNDQGDOWHUQDWLYHPRGHOVLQ
WHUPVRI06)($GGLWLRQDOO\WRWHVWZKHWKHUWKHLPSURYHPHQWLQ06)(IRUWKHUHJLPHVZLWFKLQJ




VWDWLVWLF ZKLFK LV DSSUR[LPDWHO\ QRUPDOO\ GLVWULEXWHG ZKHQ FRPSDULQJ IRUHFDVWV IURP QHVWHG
PRGHOV7KH06)(DGMXVWHGVWDWLVWLFLVFRPSXWHGE\ILUVWGHILQLQJ
௜݂ǡ௧ ൌ ሺݎ௉ା௧ െ ݎҧ௉ା௧ሻଶ െ ൫ݎ௉ା௧ െ ݎƸ௜ǡ௉ା௧൯ଶ ൅ ൫ݎҧ௉ା௧ െ ݎƸ௜ǡ௉ା௧൯ଶ   
ZKHUHݎҧ௉ା௧ LV WKHIRUHFDVWRIݎ௉ା௧XVLQJ WKHKLVWRULFDODYHUDJHEHQFKPDUN7KH&ODUN:HVWݐ










KLVWRULFDO DYHUDJH IRU WKH8. FRPPHUFLDO LQGH[ZKLOH WKHERWWRP SDQHO FRPSDUHV WKHRXWRI
VDPSOHSHUIRUPDQFHRIWKHYDQ1RUGHQDQG6FKDOOHUPRGHOZLWKHDFKRIWKHVW\OL]HGDOWHUQDWLYH














WKH KLVWRULFDO DYHUDJH EHQFKPDUN 6WHSZLVH Y16 GHOLYHUV PRUH DFFXUDWH IRUHFDVWV DPRQJ WKH
DOWHUQDWLYHEXEEOHPRGHOV IROORZHGE\ WKH DYHUDJHEXEEOH:LWK UHVSHFW WR WKH UHVLGHQWLDO UHDO
HVWDWH LQGLFHV WKH Y16 PRGHO DFKLHYHV VXSHULRU IRUHFDVWLQJ SHUIRUPDQFH LUUHVSHFWLYH RI WKH
IXQGDPHQWDOEXEEOHHPSOR\HGIRUERWK WKH86DQG86PDUNHWV 7DEOH6SHFLILFDOO\ IRU WKH
6	3&DVH6KLOOHU +RPH 3ULFH ,QGH[ WKH DYHUDJH EXEEOH GHOLYHUV WKH ORZHVW 06)( 
IROORZHG E\ ULGJH  DQG ODVVR  $V H[SHFWHG WKH Y16 PRGHO RXWSHUIRUPV DOO
VW\OLVHGQHVWHGVSHFLILFDWLRQV 3DQHO%E\ DZLGHPDUJLQ6LPLODU ILQGLQJVSHUWDLQ IRU WKH8.
+RXVH3ULFH,QGH[,QWKLVFDVHWKHORZHVW06)(LVDFKLHYHGE\ODVVRY16IROORZHGE\




EHWZHHQ IRUHFDVW HUURUV IRU WKH KLVWRULFDO DYHUDJH DJDLQVW HDFK RI WKH DOWHUQDWLYH EXEEOH Y16




FRPSDUHG WR WKHEHJLQQLQJ WKHQ WKHIRUHFDVWEDVHGRQ WKHUHJLPHVZLWFKLQJPRGHOKDVD ORZHU
06)(WKDQWKHKLVWRULFDODYHUDJHEHQFKPDUNGXULQJWKDWSHULRG)RUDPRGHOWRDOZD\VRXWSHUIRUP
WKHKLVWRULFDODYHUDJHWKHVORSHVKRXOGEHSRVLWLYHIRUWKHZKROHRXWRIVDPSOHSHULRG
2YHUDOO WKH SDWK RI WKH FXPXODWLYH IRUHFDVW HUURU GLIIHUHQFHV DUH TXLWH GLYHUVH IRU WKH
LQGLFHV FRQVLGHUHG0RUH VSHFLILFDOO\ IRU WKH ,3'ZHREVHUYHDOO IXQGDPHQWDO EXEEOHPRGHOV























6LQFHPRVW LQYHVWRUVH[FHSW SRUWIROLR LQYHVWRUVQHHGPRUH OHDG WLPHWKDQRQHPRQWKZHDOVR
FRQVLGHUPRQWKDQGPRQWKIRUHFDVWLQJKRUL]RQV7DEOHUHSRUWVWKHUHODWHGILQGLQJVIRUDOOWKH
LQGLFHVDWKDQG2YHUDOOWKHPDMRULW\RIDOWHUQDWLYHY16EXEEOHPRGHOVDUHVXSHULRUWRWKHUDQGRP
ZDON LQ DOO FDVHV 0RUH LQ GHWDLO IRU WKH FRPPHUFLDO UHDO HVWDWH LQGLFHV DOO IXQGDPHQWDO Y16
PRGHOVDFKLHYHVXSHULRUIRUHFDVWLQJDELOLW\UHODWLYHWRWKHKLVWRULFDODYHUDJHZLWKWKHEULGJHY16

















DJDLQVW HDFKRI WKHDOWHUQDWLYHEXEEOHY16 PRGHOV IRU DOO UHDO HVWDWHPDUNHWV DQG WKHPRQWK
KRUL]RQ,QERWKWKH86DQG8.FRPPHUFLDOUHDOHVWDWHLQGLFHVDOOY16PRGHOVDSSHDUVXFFHVVIXO
LQ LPSURYLQJ IRUHFDVWV LQ WKH DIWHUPDWK RI WKH ILQDQFLDO FULVLV +RZHYHU IRU 1&5(,) DOO
VSHFLILFDWLRQV XQGHUSHUIRUP LQ  IROORZHG E\ VKDUS JDLQV DIWHU  DQG VPDOO ORVVHV
















































IXQGDPHQWDO PRGHOV ZHUH FRQVWUXFWHG XVLQJ VHYHUDO ILWWLQJ SURFHGXUHV DQG D ZLGH UDQJH RI
HFRQRPLF YDULDEOHV )RU WKH ILUVW WLPH LQ WKH OLWHUDWXUH RQ UHDO HVWDWH EXEEOHV ZH H[DPLQHG
H[WUDFWLQJ WKH IXQGDPHQWDO YDOXH XQGHUSLQQLQJ FRPPHUFLDO UHVLGHQWLDO DQG HTXLW\ UHDO HVWDWH
PDUNHWV XVLQJ VWHSZLVH UHJUHVVLRQ ULGJH UHJUHVVLRQ ODVVR EULGJH UHJUHVVLRQ HODVWLFQHW DQG D
PRGHODYHUDJLQJ WKRVH ,QDOO UHDOHVWDWHPDUNHWV WKHDFWXDOSULFHGLYHUJHV IURP WKHUHVSHFWLYH
IXQGDPHQWDOYDOXH7KHULJKWVLGHXQLWURRWWHVWVVKRZHGVLJQLILFDQWHYLGHQFHRIWKHSUHVHQFHRI


















%ODQFKDUG 2 - DQG :DWVRQ 0 :  ³%XEEOHV 5DWLRQDO ([SHFWDWLRQV DQG )LQDQFLDO
0DUNHWV´1%(5:RUNLQJ3DSHU6HULHV1R










&DPSEHOO - < DQG 6KLOOHU5 -  ³&RLQWHJUDWLRQ DQG 7HVWV RI 3UHVHQW 9DOXH 0RGHOV´
-RXUQDORI3ROLWLFDO(FRQRP\
&DVH . ( DQG 6KLOOHU 5 -  ³)RUHFDVWLQJ 3ULFHV DQG ([FHVV 5HWXUQV LQ WKH +RXVLQJ
0DUNHW´$5(8($-RXUQDO




















(YDQV * :  ³3LWIDOOV LQ 7HVWLQJ IRU ([SORVLYH %XEEOHV LQ $VVHW 3ULFHV´ $PHULFDQ
(FRQRPLF5HYLHZ







+DPLOWRQ - DQG :KLWHPDQ &  ³7KH 2EVHUYDEOH ,PSOLFDWLRQV RI 6HOI)XOILOOLQJ
([SHFWDWLRQV´-RXUQDORI0RQHWDU\(FRQRPLFV
+DVWLH7 5 7LEVKLUDQL DQG )ULHGPDQ -  7KH (OHPHQWV RI 6WDWLVWLFDO /HDUQLQJ 'DWD
0LQLQJ,QIHUHQFHDQG3UHGLFWLRQ6HFRQG(GLWLRQ1HZ<RUN6SULQJHU



























0HL - DQG 6DXQGHUV $  ? ³+DYH 86 )LQDQFLDO ,QVWLWXWLRQV¶ 5HDO (VWDWH ,QYHVWPHQWV
([KLELWHG³7UHQG&KDVLQJ´%HKDYLRU"´5HYLHZRI(FRQRPLFVDQG6WDWLVWLFV ?




1QHML2 & %URRNV DQG :DUG & E ³+RXVH 3ULFH '\QDPLFV DQG 7KHLU 5HDFWLRQ WR
0DFURHFRQRPLF&KDQJHV´(FRQRPLF0RGHOOLQJ
3D\QH - DQG * :DWHUV  ³5(,7 PDUNHWV 3HULRGLFDOO\ &ROODSVLQJ 1HJDWLYH %XEEOHV"´
$SSOLHG)LQDQFLDO(FRQRPLF/HWWHUV





















































x PRQWK 7UHDVXU\ ELOO
VHFRQGDU\PDUNHWUDWH
x \HDU 7UHDVXU\ FRQVWDQW
PDWXULW\UDWH





































































 6$') *6$') 6$') *6$') 6$') *6$')
7HVWVWDWLVWLF      
&ULWLFDO9DOXH      
&ULWLFDO9DOXH      








 6$') *6$') 6$') *6$') 6$') *6$')
7HVWVWDWLVWLF      
&ULWLFDO9DOXH      
&ULWLFDO9DOXH      






 1&5(,)3URSHUW\,QGH[  ,3'8.3URSHUW\,QGH[ 
3DUDPHWHUV 2/6 6WHSZLVH 5LGJH /DVVR %ULGJH (ODVWLF1HW $YHUDJH 2/6 6WHSZLVH 5LGJH /DVVR %ULGJH (ODVWLF1HW $YHUDJH
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SURFHVVZLWKDQDV\PSWRWLFDOO\QHJOLJLEOHGULIWݕ௧ ൌ ݀ܶିఎ ൅ ߠݕ௧ିଵ ൅ ݁௧ǡ ݁௧ ?݅݅݀ܰሺ ?ǡ ߪଶሻሺ ?ሻ
ZKHUH݀LVDFRQVWDQWܶLVWKHVDPSOHVL]Hߟ ൐  ?Ȁ ?LVDORFDOL]LQJFRHIILFLHQWWKDWFRQWUROVIRU
WKHPDJQLWXGHRIWKHGULIWDVWKHVDPSOHVL]HDSSURDFKHVLQILQLW\DQG݁௧LVWKHHUURUWHUP3:<
VHWVߟ ՜  ? DQG36<VHW݀ ߟDQGߠWRXQLW\6WURQJXSZDUGGHSDUWXUHVIURPIXQGDPHQWDOYDOXHV
OHDGWKHDVVHWSULFHWLPHVHULHVWRIROORZDQH[SORVLYHSURFHVV
7KH HFRQRPHWULF LPSOHPHQWDWLRQ LVEDVHGRQ WKH$') WHVW DQG WKHXVH RI UHFXUVLYH
UHJUHVVLRQVZLWKYDULDEOHZLQGRZZLGWKV7KLVWHVWLVDSSOLHGWRHDFKWLPHVHULHVݕ௧WRWHVWIRU
DXQLWURRWDJDLQVWWKHDOWHUQDWLYHRIDQH[SORVLYHURRW%\GHILQLQJWKHZLQGRZ¶VVWDUWDQGHQG
SRLQWVDVݎଵDQGݎଶUHVSHFWLYHO\WKHHPSLULFDOUHJUHVVLRQPRGHOLVVSHFLILHGDV߂ݕ௧ ൌ ܽ௥భǡ௥మ ൅ ߚ௥భǡ௥మݕ௧ିଵ ൅  ? ߰௥భǡ௥మ௜௞௜ୀଵ ߂ݕ௧ି௜ ൅ ߝ௧
ZKHUHݕ௧FDQEHHLWKHUDSULFHWRLQFRPHUDWLRRUWKHQRQIXQGDPHQWDOFRPSRQHQWܽ௥భǡ௥మLVWKH
LQWHUFHSW݇ LV WKHPD[LPXPQXPEHURI ODJVDQGߝ௧ ?݅݅݀ܰሺ ?ǡ ߪ௥భǡ௥మଶ ሻ7KHVDPSOHLQWHUYDO LVሾ ?ǡ ?ሿ DIWHU QRUPDOL]LQJ WKH RULJLQDO VDPSOH E\ ܶ DQG WKH QXPEHU RI REVHUYDWLRQV LQ HDFK
UHFXUVLYHUHJUHVVLRQ LV ௪ܶ ൌ ہܶݎ௪ۂZKHUHݎ௪ ൌ ݎଶ െ ݎଵ LV WKHIUDFWLRQDOZLQGRZVL]HRI WKH
UHJUHVVLRQ7KH$')WVWDWLVWLFWKDWLVXVHGLVܣܦܨ௥భ௥మ ൌ ఉೝభǡೝమௌா൫ఉೝభǡೝమ൯ZKHUHߚ௥భǡ௥మDQGܣܦܨ௥భ௥మDUH
WKH UHJUHVVLRQ FRHIILFLHQW DQG LWV FRUUHVSRQGLQJ $') ݐVWDWLVWLF RYHU WKH VDPSOHሾݎଵǡ ݎଶሿUHVSHFWLYHO\
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